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Corrosion properties of magnesium alloys with various microstructure by severe
plastic deformation
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Corrosion resistance of ZK60 alloy and pure Mg processed by equal channel
angular pressing (ECAP) was investigated using immersion tests in 5 wt% NaCl aqueous solution. The
corrosion rates of ECAPed ZK60 alloys increased by increasing number of ECAP passes. Potentiodynamic

polarization curves suggested that cathodic reaction was activated, and a passive film formed
during immersion tests was weakened by increasing ECAP passes. This can be due to increasing
intermetallic compounds and dislocation density during ECAP process. After heat treatment at 623 K
for 1.5 h, the corrosion rates were significantly reduced by the heat treatment.

In contrast, the corrosion rate of pure Mg decreased after 1 pass ECAP and gradually increased after
2 pass ECAP. The grain size of ECAPed pure Mg was smaller than that of no-ECAPed pure Mg.
Increasing the pass number, the grain size increased. After heat treatment, the corrosion rates
increased. This can be due to the grain growth by heat treatment.
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